• Searching PAJ 

i 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 2003-142999 
(43)Date of publication of application : 16.05.2003 



(51)lnt.CI. 



H03K 19/00 
G05F 3/24 
G11C 11/407 
H03F 1/30 



(21 Application number : 2001-335554 



(22)Date of filing 



31.10.2001 



(71 Applicant : NEC ELECTRONICS CORP 
NEC MICROSYSTEMS LTD 

(72)lnventor : TAKAHASHI HIROYUKI 
YANO NOBUMITSU 
OKUMOTO SHINJI 




(54) INTERNAL STEP-DOWN CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a means for 
totally suppressing the change of an internal power 
source voltage by the change of current consumption in 
an internal circuit. 

SOLUTION: A compensation current source 20 is 
connected to a part between an internal power source 
voltage supply line 13 and reference potential and 
withdraws a compensation current IC from a step-down 
circuit 10 so as to allow the output current 10 of the step- 
down circuit 10 to be equal to or more than a prescribed 
value even when the internal circuit 1 is in an in active 
state. A drive PMOS transistor 12 is normally operated in 
an active area since a current being at least equal to or 
more than the compensation current IC is permitted to 

flow. Thus, the step-down circuit 10 is operated in a state with sufficiently high loop gain even 
when the internal circuit 1 is in the inactive state so that the circuit 10 instantaneously follows 
the change of the internal circuit 1 even when the internal circuit 1 becomes active and its 
current is rapidly increased. Then the change is suppressed in the internal voltage VINT of the 
step-down circuit 10. > 
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^«®«ev d D fci*jgismjEVi n t ra^m 

ffiHtiO. 3VjaTfc3r9. ^HIS&lc7)m2S«JE2r- 
^5:^.4 K7^(A'-PMOSh7yyX^ 1 2W- 

iz$mzti%^vmiz%i-c\^& . 

[0 0 08] T^x^^-f-^A^^^Trt^Hl 

ft®mki<?>v-?mmzm-i>&i±mbi o 

gps^mEv R E F izm$.t &<7)tzmntf±£z>. hh 
\A£ftm§i$& i imftwmpttm&mizmm*)^ 
xnwmm. i *^»j#w<7)tV\m x v-^m^ztx-m 
^ttzm^iz. ^ffnis&i oti-?-oai^«BSEi o 
izmgLxm^-tt&zttfX'Z-fizx-^-is*.- h 

[0009] ^^p"g3?«Mfl:EV ! n t ^KSrWSfJ-T 

4#attr. BSfflgsn o^MtsK7^A-PM 

OSh^y^-'X^l 2<7)f-^^;HIiWSrA#< 
^fy\— PMOS h^y^x? 1 2(0^Sr©^4. *>4 
Vtt£»ttMI» 1 1 coi8f^«gS5- Ai= < LXtimB&Z 
±lfhZtlz£r>&&is\&l ocomgm}£Z&<-t2>m 



!(5) 003-142999 (P2003-142999A) 



loo io) &tz. 9\-&mmw±zmfeco!*iMm 
mz^mLx d r AM&<7)ft®®mz®%j-f&f*immm 
ms.®mzaux. DRAMf<?)*y^»oj:oti 
awe* # •& ^tc^-f h ft%m& v 

, N t tfHSTfcttflWft^Ri: l/t . WilflSBIPP 1 1 

- 8 6 5 4 2#^«t=«. ^awawEy- h t rtssm 

E&teS-VbcomzPMOShvyiSAftrmmL. 

v tft % tm*tfi s tix fr^-smmnmz <r> p m 
o s byyitx? z*>w&t Lxtmmmm&y-v 
frbmms./- Y\,znLxwfc*m&~tz>m)m%m, 

[ooiij im&mmotmiz *ti&. wmn# 
MMnz^^mmami-hm^iz. ftmwm&®m 

SP«EV , N T coi&T ( 7y^-y*- h ) £Rfi<'.r i: 
[00 12] 

[oo 1 3] mtimi4cr>mmz^x. ftums&i 
t,zT77--< fm^jwxtfx-ftzixx^hym^x'h-o 
x h n«®» i x-mmzixh mvmxnt^m lt& o . 
-fen®^'8mi l z®mztvx^&i)VX'i£%\\ -it 

«E y— Hi: O^tC^ SixfcPMOS h?yy'X 

Ttt#«Sl I #«tfliW>* * TfcliaSJWSriSh. ( 88£B$ 

immmzfbf&fc t*v v>t\ £<»c±tEP m o s 
h v v i?x ? m v t £ o f ft&Wm* &«8S**tttt S 

[0015]$f>C. JJ^MEttOSffiTCtt, _tf£P 

snub***-* sriMrea&ffi* lt v > h tfm*$>mm. 



settEv , N T is*.- h t j: *«ffisa»tctt 
h-?)ism%immfizcr>$miz£&ft%im 

E v i N T <9SS3&£JWf h C: i: i&®MX'h h . 

[0016] *^Hjos«{i. ±ieras^tc^. rtgp 

&\3lBfr0ffiWmtii&miz£ h rtg?«EV : N T <0^»$: 

h-^jmizwrn-i-z^mzmm-rz ztizhh. 
[0017] ^m&mnmmi. 

^-^^.-h^zxhn^m^mmmr^mmm- 

hZblzfct. 
[00 18] 

it. mmmmbfHumKbZimL. wmmmzm? 
E®g&i: . fmm.z x >o mmmb ?pmam 

mimmm&^y-! ybimnftmz, ffiBrtgpnis& 

i>mnLmb%&£ o tzmmE.®ftfrt>n{sn®fc*3\% 
m-tmrnmrnm^mm lkz b *¥mb-t& . 
[0019] *muz ztitf. mim&®mz£ ore 
zixtifti&n&zimfii$®mzmte?&ft&nmmi 
? a vbwmismvz. 4*5r< b ^mmwrntttPFfc 
imizmmm®m*mfecr)ftx&m.&dttteisb<7>m 
mmmmzMivx^&cox'. wmsmmt^ms^fi 

»ia«rc»ff o . rtspmsv , N T cogmizn-r 
rt»ia»35f«att«« j&»4> ^astttt«fc« o wh *> x n& 

®^W^ffim^zWM Lfz b # (c»*t § l*)gP«EO 
•rscii:*^'^. ramEVj N T 0^»^^W^|J6 

[0020] K>mim%ftw&i±®m*. - 

Sffi^jh^yvX^h^WL. Hu!e^hSP«i®flESrfiie 
*J|imEtc*^v ^TRE LfctWErtfiWEE* P«i«ig»K: 
aj^t-SREHlSSi;. Ti7x>f^«^J:0vStt^«i: 

»0»tc«UT1(nE»Eia»fc:«I: 9P»ES*ifcrt»«BE 



!<6) 003-142999 ( P 2 0 0 3 - 1 4 2 9 9 9 A) 



icjsvvc, mm^mEE.m^^( yb&mm&mz. m 

[ 0 0 2 1 ] £tz. *«WOrtaWE0Htt. 
^cg^mE^A^Sft. ft!l*tf0^tcrt^«JE^A^ 

Mte^mS^ tB^-r h K^-fA-PMOSh 
fcBfE^SREEIIIKfc , T ^ r -f 0«Stt«« 

54 kick 9, «TiB«Mi»*8Hx*» 

#«SS[&. fnErt»liI»*cpiStti*k:*J»t*iraEB£Elil 

[ o o 2 2 1 ^wmnwmmmt, warns. 
*u fln*o^fcB?ie^E[fi!^ai** { A^§^? > iii6 

f fil*|g&mE£ ifcfj-t S H 5 4 A- P M O S h 5 * ^ * 

tfrtotnh, fttt%mms*mfe<n>ftt&mmz&st& 
nLxmmmmmzx v&&i&ixkMiN&*im* 
rt««Ett»9 -r yfr&tttt-f * i t te i o , Htne^E 

SS$r. |tflE^IlIB^Jgtt^t5tt^tfffBI^£EIlIK^ 

&j]®mmfcmiz®fei-zt:ftc?ymmwMmb lxm 
[oo23] it, *mxvn&&E.®mi. smmE 

?7-<7mmz£ y&immb^mmmtw]')mzt> 
ti&ftmmwtmwteti. mft&mmzttLxmmE. 

l»iE»JEIIIIIKoaj*«8K*l»«ffitiBE^ftfe»^1ii« 
[00 24] 



^■tm^mx'hh. muzn^x. BE0&&1 oti, 

tEV, N T ^A^^ixSHiSifilgSl Ik. 

1&W.W9SVD D (c««sn. h w-r >«fii*»4.rtaw 
ffv, NT s-aj^-r^H^^^'-PMosh^^^x^ 

12ttcJ:oT«Bg§ix. rtgumEftf^-f >-l 3± 
fc. H^«^«£EV D D SrBELfcrt&mEV, N T # 

[0025] rtgSSEtt^7-f y 1 3±K(i. iW^iS 
«Ek tTrtS5«JEV j N T *«tt*&Sfi«-o*4^»± 
«R«^)rt»li]»l*«»SixTv^*. dcop^gPESSl 

si. 4,*u ?gtt«sifio k * izimimtiz i tfasfu ^rvs 

[0026] ifc, rtgpmffitt^7-f > 1 3 k«^«{4 

iatc(4. n&m&\ifimf&ism<r>b%x%>->x^. r 

ffiESSl 0WUi^«cS I o 3OT5fffitfl2Lhfc«ri -t dlcB 

amis i o fr&MKRSSL icH^ yj-r4fflni8SS2 o 
* j »ii§ixi> . ms.mm.rn 2 on. >mmt v- 
xwsffl&fitmBmttJj > 1 3 btmrnmsiiztm 

§^NMOSb7yy'X?2 2i:. NMOSh^yy 
X^2 2^y-h«li(c^$ix. NMOSh^yy'X 

?22<df]s'{ y-v-xm*fflx&m®m.ffi.t:m$t? 
xm&ztix^h. 

[oo27]ia2{i.^i mmme>wifi&)imzwM 
-t&t&xny^yx'h 0 . mmt^mmm^nmmm. 
M2 0 itfittib zomi&m. jmimmmmM2 0 

1 Ha 2 & #gs txm 1 nmtmmnmmz^ ^xmw 

[0028] *wmm%mmm2 owm&ztix^* 

1 2 >y h *y&Wb tt 0 . BEHISS 1 0 {± 

fim^fzMzz<D®:Mzg.mizmffi-t2> z b ^x-#-r . 

o%ryy-i<>*-hZ±tx*z<$mrtz>. 
[0029] *%Hj^«m«^2 0 aqsttsft. 

TV^«^C«, l*lge[l]SSl*^vgffitt®^lSfT-$>-5T 
tKEESSl 0*^ifJ^)$ix-CV^«Si[Io 14. 
S81<7)'J-^m»t[i:fflim«8Sji2 Ocoffi<l*sf[ I c<7)ft 

k^rO. K5-f^-PMOSh5y^l 2<7)Krffr& 



:(7) 003-142999 (P2003-142999A) 



fwgwwv ^vmvmtt lx . 
[0030] zcovmx\ rtgpmss i \,zr ?-r < zrm^r 
ifix* $^Trta5njss i tfft&vmb% omm i 

o*>rt««Ev , N T <vmiim2<7mm:w?t x o tz 

C 0 0 3 1 ] 03(4. *%BfltD^20H^©2r^-f[II 

i «m i nmtmmt mmnmfct^x^h. 

[0032] *mwmX'lt. rtSP«£E«*&7-f ^13 
(TMUz, rt»0»l*»iStt«aBk«r->"CRrt»liI»l<o 
1 aoRgttttJBfc =SroT^<0?TW«a[ I WW X'J- 

[0033] ^c7)^«j®^^kfflOfli««gSiii3 0 
(4. h'W>«J: V-Xtl^'. t*JgBmSt£*&7^ 

y 1 3 1 mtm=?mizm%t2ivK: NMosh^yy^ 

A 3 2 fc#>4>=5r>? , -f Ws-* 3 2*>iWj#N 

[0034] %i3Wm\B\$S3 1 (4. F*lSP0&8 1 <0»fftl 

ZtlX^2>i>K S5E0K3 l^<Tt>M#<OiWNSS 
£Jt#£t&V^^Ki4^T'$>.|>. ^a'-5> 

3 2 a , ym^vuxwn^vuxx'htm^ 
mx-bh. 

[0035] 04 {4, &2<7)mimme>®ft?4 a?-a> 

-ri>^W^7 7-C'$>-2>. WT. 03-05 

as 2 comtmmvmmz^ ^xwmtz . 

[0036] P^gPIUS& 1 *CFJStt«JB«Oi*(c«. 1*1350 
S& 1 •C(4 l J-^«3SMO^^«8r l *^'«SttTio 

*3 2rRR$*ifcfI#P A tt "H" bK^Xte*). N 
MOSh5y^'X^3 3{4^y«®-C?>l»« fot, ft 

£E0Bio<oaj*«aio«« rtgpsssico'j-^m^ 

i: nmo s h 7>- 3 3 ZftLXft&n&&te7J 

[0037] ftm®miizAJii$ti&T? 

t- < fmmfi "H" £ i: . |*J3» 1 #vStt#<Bi fc 

?4$V'7'\i. nmifoiinmvmmizx'oT?^ <•? 

m^tfAJj £ tiX 1rh nWi v tz^Wxh . 
[ 0 0 3 8 ] :W?f< :TS#ttlMW8W3 



?3 2TR«$*lfcfi-*P A t LTNMOS hy>i?X 

?3 3<vy-bmmi,z& ; &ztiz>. m^-p A t?t- 

^ff-f-** "H" k^ofc^*^^rarf^C "L" b 

\milz\l)-Ztl&T7T4 rifiW "L" i:3r 
0 , flgBBSI 1 j&ORSttttJtti: ^o^tNMO S I- 

^y^x? 3 3t4^y«si:=5r o . mvmmmm. I c a* 

[0039] *HM«©KfeV^T t . 0 5 few*- J: o 
fc. rtaJH» 1 *qpa§tt«fflW)B*tctt« ftE08&lO*> 

i:ffl<I«sSii3 0Offlm«S£l c^ftt^rO, K9-f^ 
-PMOSh7y-/'x^l2 Ott^<4?SttMIS^S> o 
-C^EES&l 0{4-e^;P-7-fiJt#*^^l«v^®T-iW 

[0040] *HSSB^^, (*JgI50S& 1 3&««tt«!IS 
fc*oTrtfflHI»l<0«8K*<«*LtW>&ii*jST, MA 

W3m3 o c i i c i4f?it$ft& -e^B# 
^•c(4j*igi5@B i izjzfck* zmimffi i j^sbl-c 
<otiweeiii» i oco$,jin%i i o jWiflwss i cart 

%&zt&%<, t-^t, l%E0»io^-rWflKi 

izwmizmmt&zbwx'Z. bjebkio 

[0041] *fc*3lj|0B!irCtt. F^SPSB 1 IZT77" 

<7m^&AJ}Ztixfr$>. fmwsstfmxthfj s 
i^mE.vm<ombmmtm<?)&fbxi&j±iBifoi o*> 

^>^«l&«^ I o OSHfcfc^ < -f S i i: 

S& 1 0 cO*Ei^»tt Sr $ h iz&m-th i fc S fc 

[0042]**:, ft®Wm?4 V\3 \iz\mw& 

s& i zmm&m-h z b ^mx-$> o . zcom. &n 
m®mzzti?tm&m8$M3o&mmL. mm®s&3 
i (Dmmm^^-^mmcomi^mmmmiz^h^xm. 

mttilt. W^flEV, NT <0^t!jSr$^lC/jN$<«]i. 

[ o o 4 3 ] 0 6 (4. *^Bjom 3 comtrnm^-tm 
mmx'$>&. jgmMmiz&if&ttmmsmioii. m 
2<7)mbmmt,zt3! l i2> nmo s h 3 3 tifi^ij 

tcNMOSh7>'v ! ^^4 3lr^L. IWNMOSh 
OSb7>'>''X:?3 3, 4 3 5rSS[iX^«m«flSE$-iifi^r 
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[0044] *mtmmiZj:tH£ . 1 £SSftl> 

mXkcom3iZ$iZ%^£olz-?&Zi:tfX'Z&. * 
S:it?iJ{C^LTV^*^ NMOSh7y^^33« 

y-h^KA^ft&^fgr?^ < yfi-f-p A ^>«£ 
£ ttt&SlS-r & i d izffi&tixlf , n m o s h y > ^x 

[ 0 0 4 5 ] H7«2, *%BHc0^4<0H}£^©5r^-riHl 
fft^5^yi3 fc»tt*ftrafc:SStt3*i*NMO S h 

[004 6] H7tC*J^T, MStONMOS h?^^ 
9 5 1 , 5 2lil*]gi5mE«&5-r V 1 3 £&iKQttl3(C 
M*Uc*St3*U a*-3rt»«Efl9&54 yi 3k3-NM 

OSh7^X^51, 5 2»PNyti^{:7a- 
X5 3, 5 4*^^$^-rv>S„ Cl*l4><D:7*-X5 
3. 5 4f2, rt»ll|»l<07W.xy-?*SKCJ6&T 

yni smtiuatc&tts*!.* nmos 

h y V x*X 9 com £ 1*1 ffiEWg 1 <?)f > <-f X V - 9 9M<0 
tf £>o £ 1= 2 & $zmMzi!rbitT9£g.-t hz\t ifiX' # 

[0047] mufwn commza^x . nwmin 

WC, NMOSb7^^51 k 5 2 ZmMzWfc 
LX I i + I 2 *«flWSJt-f S*MWa8B5 0£fl|j£ 

£-fc:(2. NMOS h^Vi'X:? 5 1 3.?zl£5 2<£Hvf*ft. 
frCD7 *.-X£W}8iLX . -*<ONMOSh7>^ 
CO^tC 2 0 ttfltltftaR 5 0 Zffif&tZ, . #NMOSf7 
y^^wfflilSmSSl i k I 2 cTjffiSr^^-e-Tfctt 
J2\ S6fc#**WB*«5IBfc:«r&. 
[0 048] $r*$H7Ttt. ya.-XRr/NMOSby 

> ^x mM®&tf 2®mnzmmi*titzmz 
si/cv****, *mimm±2mzmg.%ixhi>cox'\t 

2itl±fiS^7 i -XR^NMOS h7V 

yx ? *^^r &w.vmnz&ntm lx tmt h z t & 
T*# , -eo%^^{irtgp[HlS& i vyftM x y -^««fico 

[0049] #NMOSh7y^51, 52 

<r>*f-h , m>izxDZix&rtvhn—jvmm±. siiii 

(im 2 |gf&B!gO J; 5 3rT? -f 4 7m*rAJl&flz& N M 



O s h y y ; Jx9 t-th^ivx^mE-^-ttvc 
h^xtx^. 

[ 0 0 5 0 ] 0812, #?&HJ3<7)SfS 5cOH«®$r^-rHI 

smx'$> h . *n5^©coffl««c£ a 6 o 12 . rt&mE 
, N T sr*Er*aasRi . r 2 fr^Khftwmzffi 

xX?^L£vMI^iS&<7)ffiK|£^r.g,.r k£2 9. 
rtg5ElS& 1 ^NMO S h y y^'x^^vS14^ci3ft 

5 'J - ?*aw>»fco& fc««?riBK:Lfci k Sr^Sk 

[005 1 ] H8fc*JV^r, SCiRi . R 2 *^=6rS* 
EHKT^ffiSixfcrtaiWEV, „ T cottBliijiVT n 

>-'x^6 l<7)h'l^-f yflilgkrtgpmEv, NT co^; 
^$^y-XBSi*>*NMOS hyyi^X9 6 lOYV-i 

ymmzmmztitinmiiTt ltonmos b7yy 

X^6 2* i tg^$ixTV 1 .|,. ^NMOSh7yyX^ 

6 li3<tl^6 2*^^SIllSS(2. JSSERi . R 2 

&ft£Mmcomjjz%.mmm tx nmo s h ?y fx? 

[0052]ffiR, , R 2 fr$>%&ft]£®m>#E.iil 
7JV T N <7)<i<2. NMOSb5>-^X^6lC0t#V^ 

v-xw&ffltfft®ni£W3&y4 y 1 3 fc&mttisic 

«H3ftT«WS I c Srarr N MOSN7yy^6 
3 coy- b WMlz AlJ § ix& . 

[00 5 3] 1«m««5aS6 0^«fi&-rSNMOSh5> 
y'X^6 1~6 Sk^gBIUIKlrtONMOS h^^^'X 
^(2[5]-om«II]SSrt^^k Ltra-IS"C»JR$*1 
i»OT\ ZtlbcONMOSbyyiSxrcoLZ^mME. 

[0054] l*)gB[H!!8 1 3&CRgtt«SRWH*fc:rt»llI» 1 

<£v ^tc(2 U-^ mgi[i2 A^ < * !> . 
[0055] ra-*SHII»rttC«lR$*tTV^HI 
mmffiM6 0ftc0UMOSbyy : JX?6 1C0L*^m 
®E*>F*]SB05f8 1 rttONMO S h y y : JX9 k H— COL 

MO S h y y^X9C0 1 % VMIl;BE#*iS< -e<5D^^ X 
U— NMOS hyy-Jx^e ico 

v^mnmi. stJtR t . r 2 frtthtoEmarzit 
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[0056] -ecojgm. mmnds. i c £«wnmo s h 
*9<r> l% ^mnEtfm< . y v*»*fc 

tt, ttflt«SBB6 o ic «fc i c (iiiJrr^ . 

[0 0 57] mmiZ, n^^l^COMOSbyy'JX 

ten l # ^mw±&i&< x y 

l4»fiiR, • R 2 *»6»*«'ffllIB"C4l'E«*ifcrt»« 

ffV, N T <^Effi^V T N iytflK&O. NMOS 
h 9 y ^ 9 6 U4* y*fa ic^-TI) <7)X'Z<7) H U -f 

osb7^^'x^6 3coy-h«ff*^<^o. fflfflm 

[0 0 58] ZCOZolZ, |*Ii«&ll*Itf)MOSh7y 

tt» «flWaSB6 0^J:&lfflWSf[I c#if*U 
0S&1 rtcOMOS h^ixX^LtvMIIIEtfflK y 

-^*aw»*s v>*£fcn. fflmmssi® 6 o t: j: & a« 

jttcJ;Stf^o#^S)-5Tt>. ^EHJS&l 0*>£>£ti:*j§ 
[ 0 0 5 9 ] H9t4. *%HJ^6^i6®®?r^-rill 

«$<iTrta5WEV, NT £#,E-f&ffiStRi . R 2 *» 
£$:£4NEIII»£«;l. £*>#E0HW>#EEffi:av T P 

[0 0 6 0] H9tC*J«r^T» S&taRi , R 2 

J4. v-^wvrtantffVj nt {c^$^pmo 

Shy> : JX97 ieoy-hm&teXJ]Ztl&. PMO 

aftfcfw?*?' t l-t^opm o s h 7 2 wm 

mZtlX^h. ZCOPMOS yj>isX97 
2frh%hWR±* fiiJiRj > R 2 *»<»**#ffiEIBW> 
tiJ*$:Si!SiiitiLTPiVIOS h7^^7 3<oy-h 

[0061] SSJtRi . R 2 *»& 3 ar*#flEGIIM>#ffiB 
^>v T P «IliPMOSb7y^7 lcoL#u<I€ 



coy- hmzxiiztih . 

[0 06 2] «flWaiB7 0&m-f iPMOSh^V 
i*** 7 1 ~7 3 rtgCtsIK 1 l*IWPMO S h^y^'X 

i4£T^L<&l>. I2lT\ 09£#MLT*HSfe«38t*) 
[0063] rtffiEIK 1 3&qFvgS*t^^^(*lgPIllS& 1 

£iWi*y-?*8Ki, rt^mssirt^PMosh^y 

EE#i*v y - ? «8Bi* # < . t & v %fWEj&« 

[0064]-*, H— aMHKrt(C«ll«S*lT^*1i 
flffiB870l«W)PMOSb5yi;^^71«)Ul4[ 

mE t rtgpigss i <o p m o s h 7 v =jx 9 1 m— <o l 

PMOS b5>y^^WL#V ^ffittffi*^ < -J-^O^nV 

xy-?m»fca*;*:#ui§-£\ PMosh7yy^^7 i 
<^0. PMOSh5y^7 i\i*y-tjfa\iZ.ffl&L 

[0065] -€-f«S«, I c ^attPMO S h 

I c**JfeH"4. IP*>. rtg&BS&lflOPMOSh^y 
y'X^lll ^ffi«E*^ < . V-9 mSEtf* S V ^J^- 

izn, imnffiM 7oiz£ &nmnm. i c am-** . 

[0066]|5)«(^ rtSPHIKlrtOPMOSh^y^ 

§v>is^, PMOSh^yv'^^7 lot&vMiWE 
(4. JfiKR! . R 2 rt^&S^EmKTttESftfcrtS 
«EV, N T cO^-EJi57JV x P J:Hfi<=5: > )< PMO 
sh"7V=J^9 7 ut^y-fo^zm^LX^cow^y 
«E*>*ffi<=3:-l». 

[oo67] mmmm i c srgs-rpMos h 

icifim&h. «i*>. rt^iaiKirtoposh^yv 
x^ot#v^<imE^'®< . u-^«a»»/hsv^fc: 
a. mmn%m7oiz£hnmntizi cimtui-z. m 

mmz. ftmisis&icoo-f'gfiiizw&izji&im^ 

tfb^Xh. i^E05Sl 0A^ai*$ixSai^«SEI o 
[ 0 0 6 8 ] m 1 0(4. *»BH^>j||7<0S(ESt«!B*^t- 

[ii!f&iit'S>s. ^mmmmit. ±isb5 nmtmmtfs 
mm{mizmm,ffi.m6 o 1 7 o & j&nc«geu«<> 
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mzmm?2>ztt,zj:<o. ^gpnis&irtcocMosiuss 

O*^0r^«8i[ ( I N + I P ) 
[0069] ^Jfe®©^*3(ti»ffi<im^jS6 0 k 7 0 

[ o o 7 o i ^rfc, ±siM5^f$7<Dmtmmx'ii. m 

h5y^^7 3coy-MIfii^A^J§<l^3^ha- 

^J^CNMO S h 7>i/Xf 6 3fcJ;tfPMOS h 
i?x?7 3 ttvb-fh i. o izmfctZ £ b hX'Z h . 

[007 13 H11I1 ^mm<oms<7)mtmm^^t 

*lt»WI»WiiI:&«:.*JjL"at«U H5>fA'-PM 

o s h 5 y^'x? i 2<f>7- bWffilziitf]-$-&mffi&& 
y 1 3 a>£>tt&-r s J o k«j£Lt . ^gpniss i *crs 

[oo 723iaii iwfcv^-c , ^mmwMsmvi i 

1 0(5. ^|?RI6AA*K«8«EV R e f SKA* 
Sg^rtSPmEVj NT 3&«A*S#i*iaKiilMK8l 1 1 
i:. NMOSh7yyX^l 13tPMOSh7yyX 

? 1 1 4 o , mmmw& 1 1 1 oasasriMW- 

&CMOsm&<7>tm&i 12b. y-M®:CMO 
s«^«otiiiBtgi 1 2com^x^ti. y-xtw 

«EEVj NT ^nK7^(A'-PMOSh7yyX 
* 1 2lz£-oXffifS.ZtlX^&. 
[0073] ±i£CM0 Sm&COimm l l 2(3l*|g&m 

5>fyi3t tmnfflsuz&mz tixn*). %<n 
mvmMm%m&.im : y<i y 1 3*»6«»sii4. * 

tzzbz&w>bLx^&. tiT. *$mmm<nwimz^ 
^xmmth. 

[0074] REEHIK1 1 OTti. MlfttfflSfgl 1 1 fc 
*JV^Tl*i9««5-(>'l 3±<0rt««EV, NT k*P 
mEV R E p. fc#JtK$*U Witfrt»«EV, n t a* 

ammff v R e f <fc *) tffiT-rs k . ^mibus 1 1 1 

4(i^7*[6]^. NMOSb5yy^l 1 3\t^yfi 

mtzm&u mm&i 1 2coai^«ff*>'fST^-4. •?-?> 



[0075] -73. rtgi5«ffiv , N T ^aspmsv 

REFiHi^t, £ttWS&l 1 leottiUWK 
fr'ATPf & P M O S h 5 V i?A ^ 1 1 4 <s^>^r 
fflCl. NMOSh7y^l i 3\5.*?-Kmzw& 

u «inssi i2«oai^®E* { ±#-ri». k 

^A-PMOSh^yvX^l 2t> i *yJj$\l l ZW&L 
I n T #ffljT-f & . J2LL<07 4 - KV\->y ^AUHtC «fc 0 , 

fiSBmffiv i n t *^K»m«EV R E F b%& £ d iz 

[0076] %uz*mmm.<r>%&, ftmw±v 

! nt ^'CMOSii^Sl 1 2<7)S!jf^milk^r-5TV^4 
rtgcmEV , n t S tCMO 1 

1 2coaj*«iEt±#t, H^A'-PMOSh7Vy 

x^ 1 2*3T7*iftifc:»^3-a-rrtawEv I N T 

Tt-^^t^fflL, rtgP«ffiV, NT *lTt 
ZbCMOSmm&l 12<r)ftj]mEi>i8;TL. 
A'-PMOSb^yy^l 2Sr5f>-7j[6l{c^§-y:T 

[0 0 7 7] t«-?T. jOkWHIl 1 1 kCMOSiffli 
§11 1 2fc«ktf F54A-PMOS Yv> : JX? 1 2*- 
W57-r-HA'7?^ri:, CMOStilg^l 1 2 
b YJJrt—PMOSYyVisX? 1 2H^7-(- 
y **ffi*W(=f^ffl-r •§» cr>X'%<7»V-7°m 

m&Z l>lzm<%K) , rtgi5«JEv ! N T <?y$m\,zm-h 

[0078] intf. ^MtSifiS 111?) 

ai^jS:, PMOSh7yy"X^l 14IVNMOSN7 
y^'x^-l 1 33&»&5r*CMOSJWi»l 1 2TtM1@L 

Tv^ot-. msm^m 1 i^»^«»ss-A#<-r-s» 

i k =Sr< »E0»W!»K&±Jf S £ k ^'t-# StSC 
rt^BSEV! n t SrCMOSiMilSlll 1 2<F>WlttWb 
LX\^h<nX'2m.cr>y 4 — hV^«y ^^-7>*^§^ 
O&TBW^UfctJ J:Vrtap«EEV , n t *>SHl:te*re-*J6 

mmi%< xi>ttmm&n%i£it£mz> z b #-e£ s . 

[0079] 121 2(5, *»W^SI90SQtJBJB&Scr 
@fi80T*S. ^Stt^B^KEIilKl 2 0(2. ±IH» 
8tf0HM^®t*3(tl>CMOSii1ifsl 1 2Oft*>0 

y-"-h«®(:H»ii1SSl 1 lOfflfltfAaSfU 
V-x«ffi3&«rtaWJEEV, n t (ctfgE^ix. FW y« 
gtNMOSh7yyX^l 2 3*^^r^^mSiEft?t[Hl 
&&**8$g$ ftfc PMOSh7yy'x^i24(:J:oti 
B£$ix/ctiileS l 2 2 SrffiteT^S £ k *<&®b LX^ 

[0080] *^i6?B®-c(i, £ <7>mm* 1 2 2 towf^ 
mm ctf^mmcfeimnttmmffiMb Lxmmz 
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[008 1 J RflEBKl 2 0-Cli, m>®t%&l 1 IK 
1EV R e f fctftt&Six, fi59xlfrtg|5«jaEV , N T # 

mmm& v R E F £ o tsT-r s t » mmmm& 1 1 1 

ISA. H^-fA-PMOSh^y^ 1 2(i3j-y^rr6j 

gcmsvi NT £±#h-&. 
[0082] rtgesEV! N T tfmm&v 
R E F £KH>±&-t&t. mmami 1 l^auniE 

ftlcS^LT*<Ott^mE#-h#-ri>. &E 
fflH5-f^'-PMOSh5y^^ 1 2^7^tcS 

X 0 , (*Jg&mEV , N T ^CPSIEVr E pt« 

[0083] *mtmm,za^x i> , gntMisg 111 
<oai:ft£, PMoshvv^i 24ic«fc^ti«ifii 

< f 6 i i: 5r< &&E®8&tf«®££±»f S £ 4: #T 

[ 0 0 8 4 ] 4fc . *|QBP»tc*JV^T fc , Sttttffift 

1 1 1 h«ffi»l 2 2*iJ:tf H9-TA-PMOSh9>' 

2 2k H5^A-PMOSh7yyX^ 1 2frt>%&y 
4 - K ?;U-rk ;^*Wfc:fWW-*tf>"C<etfWI/- 

7"5W»iiS fcfciiK & *) . p*aap«ffiv , N T <^ttfc*t 

i 2 4coy- bmmzte~imj± : §:®te-t&z. kiz 

[oo85]iai3ii. *&ff&8t i o (ontmmzvk 
•rtsmmx-hz. *mmm<o&EE®i& 13 o«, ±ie 

»8<0lQt»JBfc:fev^. jBBUMSl 1 1 coS6f^«g?E 
iflgBmEV , N T h£ o izffi&UzZ k £ 

tmtLx^h. zwtzfrmmimgs 1 1 i^rka* 

mzteftWm&N , NT fcfgfitR, , R 2 T'^Et^« 

I NT K*fLT, v, nt • R 2 / (Ri +R 2 ) ^« 
EKtSSSSixS. 

[0086] *mffiBB<r>m;m%mmz. ±ieB8^) 



i>. ^mmmmxit. c<o«ei 1 2<7)®fm%ii t 
tmmm& 1 1 1 ottf^mss 1 2 &tf#E®»£SE*t 
1 3 co» ( i ! + 1 2 + 1 3 ) zft&mmziztt. 
memmnffimk Lxmrn^xh^cox-mmm^m^ 
mtfmzjzz < ~th z ttfx* , ±ie^8oi©g^s«o 

[0087] 3:i3. Hi 3(c*3V^T. CMOS^fyA- 

*8te&oifiBS§£\ h 1 2iz^m9(r>mmmm<DX o 
iz-*<vMosh?yi;x?$:fem8iM.ffik Lxmmt 

[ 0 0 8 8 ] 12 1 4 (4. #»Uitf>KS 1 1 WH$6JE«* 
mZttX^Zft&WfcmiiJ'lyi 3iz. Z<Dft&WK 

immmmk Lxm&ztixmft^&mmieim 1 4 0 * 
ssau io«ffiia»fc:8tt-ma[«s6ia*rt«B««ec 

[0089] rtgpmEW^^ ^>i3 izmm-zmm 

88 1 4 0 k L-TJ4, ®®Hlfi-^S:S{tSA^»<>y 7 

i n t *niwrt"cffleffl-rt^WE«*iii», «e«^«o 

[0090] 2|s^SSJB®{Cct^tf. rtgPHIS5*^vStt^ 
JSTISMnS: U-^«88 L3&»8StftT V^^KUfctjv^ 
t , m&m& 14 0 tcttI5fJg^>«fW8K I a *>'eiEixT 
SfiOT'. I^EHISSl 0*^(iS^i aJiLhwmgS^'tti* 

o t . mtwti&mzmmtn* <xt ^ehis& i o <nm 

feZMfh Z k * J T'# , rt^flE V i N t (v^itizm- 

himmEvxmtm&zkwx'Z&kkhiz. mmm 
ffimz%mmi&<^tf%wxz<7)ttmMmmMtz 
mzzktfxzz. 

[0091] ±Mi^mmmmxit. m&mz&teyj > 
i3t««!«ffliat:. t9t-4 ymmzz: o tmw&k 

T^\t ixfyrtj ) «JDb6«3!J»)*i^#t*nWllI»l 

i^Eiass i o <^ai*«ss[&«flrt a Jt«><oaiflwe8»* 
-txo izmm-h zki>xzz>. 

[0092] rtgPESS 1 *ORStt«« (x^ yA-f ^e- 
H ) <0^tw^IHSS 1 tcgfiixS^NM x 'J -^ttSEti-f 
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